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You will be executing the following modules throughout the semester.
Given below are the module names, region requirements, all required









Location of the COBOL compiler.
DSN=SYS2.VSC.V124.VSCOLIB,DISP=SHR
COBOL source program.
Object module created by the COBOL compiler.
Typical space is (800,(400,100».
Source listing and compiler error messages.
utility: SYSUT1 thru 4 - Temporary work data sets used by the
compiler.















Location of the Assembler.
DSN=SYS2.ASMH.V2l0.LOADLIB,DISP=SHR
Assembler source program.
Macro libraries. For NIU these are:
DSN=SYS2.MACLIB,DISP=SHR
DSN=SYS1.MACLIB,DISP=SHR
Object module created by the Assembler.
Typical space is (CYL,(1,1».
Source listing and messages from the
Assembler.
Temporary work data set for the Assembler.

























'LOADERPARM/USERPARM' where the information before
the slash is for the loader and the information
after the slash is for the source program. A











One or more object modules.
Libraries containing load and/or object
modules referenced by the SYSLIN object
module(s). For NIU the libraries are as
follows for Assembler produced object
modules:
DSN=SYS2.CALLIB,DISP=SHR
For Compiler produced object modules:
DSN=SYS2.VSC.V124.VSCLLIB,DISP=SHR
DSN=SYS2.CALLIB,DISP=SHR
Loader information and error messages.
One or more object modules.
(See also handout on Linkage Editor.)
As specified in Loader.
Output: SYSLMOD Load module created by the Linkage Editor.
Must be PDS member.
(ie. - DSN=MYLIB(THISONE),...)








































The NIU structured macros have been designed to facilitate
the implementation of the standard structured programming con-
structs in the IBM assembler language. These constructs include
DO WHILE
****** ******
* * * *
* * * *
* * *
********* *********
* * * *

























































For those familiar with IBM's concept 14 macros, implementa-
tion of the above constructs may be accomplished by coding the
NIU structured macros exactly as you would code the concept 14 IF
ELSE ENDIF and DO WHILE (only operand supported) macros.








* * * *
****** * * ******
* * * *
* **** **** *
* * * *
* * * *********
* * * *
ETC * * * *
* * *********
* * * *
* ******** ********* *
* * * * * *
* * * * * *
* ******** ********* *
* * * *
* **** *** *
* * * *
******* * * *******
* * * *
* * * *




















* * * * *
* ************ * * *****
* * * * *
* * ******* ***** *
* * * * *
* ******** ******* ******* *
* * * * * * * *
* * * * * * * *
* ******** ******* ******* *
* * * * *
* * ****** ****** *
* * * * *
* * * * *
* ******** * * *
* * * * *
* * * * *










All of the above structures can be implemented using the
following macros:
I
IF, ELSE, ENDIF, DO, ENDDO, COND
I
An explanation and examples of each of these constructs is
























The IF THEN ELSE construct can be implemented as follows:
IF condition THEN
code if condition is true
ELSE (optional)
code if condition is false
ENDIF
A condtion may be specified as any legitimate operand of the
COND macro (except the ELSE operand). A discussion of conditions
and the COND macro is presented in a later section. THEN may be
coded following the condition, but it is only treated as a
comment. If used, it must be preceded by a space. ELSE is
optional; . if the condition is not true and ELSE is not coded,
control is passed to the next instruction following the ENDIF.
IF COND COND (ELSE) ENDIF.






* * * *
*************** * * ****************
* * * *
* ********* *********** *
* * * *
* * * *
********* ********** *********** **********
* * * * * * * *
* * * * * * * *
********* ********** *********** **********
* * * *
* * * *
* *********** *********** *
* * * *
* * * *
********************* * *******************
* * * *
* * * *























Shown below is an example of how this structure may be
implemented in coding sequence.
IF
COND condition-1
code if condition-1 is true
condition-2
code if condition-2 is true
COND
COND condition-n
code if condition-n is true
ELSE (implies NOT all of the previous
conditions)
code for ELSE condition
COND
ENDIF
The coding rules for the IF COND COND (ELSE) ENDIF
structure are
1. Coding IF with no operands signifies the beginning of
the IF COND COND (ELSE) ENDIF structure.
2. At least one COND with any operand other than ELSE (see
COND description) must be coded immediately following
IF macro.
3. Every IF, whether in the IF COND COND (ELSE) ENDIF
structure or IF (THEN) ELSE structure, must have a
corresponding ENDIF which signifies the end of the
sequence of code.
4. The rules for the COND ELSE are:
a. At least one other COND (not having ELSE as an
operand) must precede the COND ELSE.
b. The COND ELSE must be the last COND coded in the
particular sequence. Therefore, only one COND
ELSE per sequence is allowed.
General Information about the IF COND COND ENDIF
1. Only the code associated with (i.e., following) the
first true condition will be executed. It is your
responsibility to ensure that this will produce the
desired results.
2. The COND ELSE is optional; however, if none of the COND
conditions is true and the COND ELSE is specified, the
code following the COND ELSE will be executed. If none





Refer to the COND section for a discussion of conditions.
The WHILE operand of the DO, however, should be coded either
WHILE=simple condition
as a keyword parameter for simple conditions (i.e. , conditions
not containing an AND, OR, ANDIF, or ORIF) or
WHILE,compound condition




DO WHILE Case Analvsis









* * * * *
* * * * *
* *********** * * *************
* * * * *
* * ******** ********* *
* * * * *
* * * * *
* ******* ******** ******** *
* * * * * * * *
* * * * * * * *
* ******* ******** ******** *
* * * * *
* * ********* ******* *
* * * * *
* ************ * * *
* * * * *
* * * * *






































It may be implemented in a coding sequence of the following type.
DO
COND condition-l
code if condition-l is true
condition-2
code if condition-2 is true
COND
COND condition-n
code if contion-n is true
ENDDO
The loop is terminated when none of the COND conditions is
associated with the DO ENDDO is true. In this case, control is
passed to the first instruction following the ENDDO.
The coding rules are
1. A DO with no operands signifies the beginning of a DO
WHILE case structure sequence.
2. Every DO must have a corresponding ENDDO.
3. COND within a DO may not be coded with the ELSE
parameter. An assembly error will be generated if you
attempt this.
4. Only the code associated with the first
condition will be executed on each pass
loop. It's your responsibility to make





A condition may be coded as an operand of the DO or IF mac-
ros for simple IF THEN ELSE or DO WHILE structures, or as an
operand of the COND macro in the IF or DO WHILE case analysis.
Simple Conditions
A simple condition may be coded as any of the following
four types:
1. A condition code value in parentheses--this would be
used to test the value of the condition code as set by









COND (8) (FIELDI = FIELD2?)
SR R15,R15
COND (4) (FIELDI < FIELD2?)
LA R15,4
COND (2) (FIELDI > FIELD2?)
LA R15,8
ENDIF






















After execution of this code, if the condition code was
set to 2 as a result of the CLC instruction (i.e., if
FIELDI > FIELD2) then R15 would contain a 4; otherwise
R15 would remain o.
IF CASE ANALYSIS EXAMPLE
Suppose we wish to compare FIELDI to FIELD2 and set R15
to 0 if the fields are equal, to 4 if FIELDI < FIELD2,
or to 8 if FIELDI > FIELD2.
2. The second type of simple condition is an extended
mnemonic in parentheses. The ones provided by the
macros are presented in Table 1. User-defined
mnemonics can also be used provided that they have been
equated previously in the assembly.
Table l--Extended Mnemonics


































































The effect of this code is to test the value of the
condition code in the DO macro following each subtract
instruction and to execute the code within the loop
until R9 is negative. When R9 does become negative,
control would be passed to the first instruction
following the ENDDO.
3. The third type of simple condition is any instruction
setting the condition code (other than a comparison
instruction) followed by a desired condition code
value. Note that in the previous example, it was
necessary to include the subtract instruction both just
before the loop was entered and also as the last
instruction within the loop. This type of situation
can frequently be avoided by using an arithmetic
instruction as a simple condition. The format of this
type of condition is






This example has the same effect as the previous
example. Notice that the opcode and all operands are
separated by commas.
(Use in the DO WHILE case structure.)
Suppose we want a loop to continue until RIO contains a
negative number. Furthermore, every time we enter the
loop, we wish to call ZEROPROC if RIO equals 0 or


























4. The fourth condition and last type of simple condition
is a compare instruction. This is coded for a two
operand compare instruction as shown on the following
page.
(comparison, operandI, extended mnemonic,operand2)
opcode or
condition code value
A comparison instruction is any instruction that has an
opcode mnemonic beginning with
'C' (i.e., CLI, CP, etc)
and sets the condition code.
A three operand compare instruction is also allowed.
It is coded the same as a two operand comparison with
the condition code value (or mnemonic) placed between
the second and third operands.
An example of the use of this type of condition might
be to process update transactions based on a field
called TRANCODE, where A=add, C=change, and D=delete.












(IF YES CALL ADD)
(TRANCODE = C?)
(IF YES CALL CHANGE)
(TRANCODE = D?)
(IF YES CALL DELETE)
(NOT A, C, OR D?)
(IF NOT, CALL ERROR)
ENDIF
The code beneath the COND ELSE is executed when none of
the previous conditions is true. In this case, this
would be an error condition. If none of the conditions
is true and the COND ELSE is omitted, the program would
abend.
Compound Conditions
A compound condition is two or more simple conditions
separated by logical operators. The valid logical operators are
AND, OR, ANDIF, and ORIF. The compound conditions can be broken
into three types. TYPE 1 conditions are those containing only
the AND and OR operators. Type 1 conditions will satisfy most




















Conditions can be further compounded as follows:
A OR BAND C
The logical operators AND and OR are evaluated in the logical
hierarchy--AND before OR ; therefore, Type 1 conditions are
disjunctive. Thus, the above condition has implied parentheses as
A OR (B AND C)
Similarly,
A AND B OR C AND D AND E OR F
would evaluate with parentheses implied as follows:
(A AND B) OR (C AND D AND E) OR (F)
This hierarchy of evaluation can be altered with the use of
Type 2 and Type 3 conditions. Type 2 conditions are those con-
taining the logical operator ANDIF. This operator has the effect
of putting parentheses around the Type 1 group on either side of
the ANDIF. The operator has no logical difference from the AND
operator unless at least one of the Type 1 group on either side
contains an OR. Thus, the previous example can be altered as in
the following:
(A) ANDIF (B OR C) ANDIF «D AND E) OR F)
(A) ANDIF (B OR C) ANDIF (D) ANDIF (E OR F)
As you can see, when ANDIF is used exclusively instead of AND,
the result is a purely conjunctive condition.
A Type 3 condition is one containg the logical operator
ORIF. This operator has the effect of placing parentheses around
the Type 1 or Type 2 condition on either side of the ORIF. It
has no logical difference from the OR operator unless at least
one of the groups on either side of the ORIF is a Type 2
condition. The following examples show the effect of the ORIF.
«A OR B) ANDIF (C OR D)) ORIF «E AND F) OR G)
«A AND B) OR (C AND D)) ORIF «E OR F) ANDIF (G OR H))
ORIF «I) AND IF (J OR K OR L) ANDIF (M))
The following examples illustrate when the ANDIF and ORIF
have no logical difference from the AND and OR operators. These
situations should be avoided.
«A AND B) AND IF «C AND D))



















To illustrate the use of compound conditions, we will extend
the example of handling an update transaction to include process-
ing a series of update transactions (until an end-of-file condi-
tion occurs). Recall that TRANCODE=A for an add transaction,
TRANCODE=C for a change transaction, TRANCODE=D for a delete












The occurrence of any structured sequence is allowed in the
code associated with another "higher level" structured sequence.
This nesting may occur up to 50 levels deep.
As an example, we can further "clean up" the update example














The code within each structured sequence should always be








































Specific documentation standards to be followed in all of the
CSCI 446 programming assignments are outlined in the following
pages.
In general, all programming output should be double spaced
(where appropriate) and should be centered on the page to make
it more readable. Descriptive page and column headings should
be printed at the top of each page of output and must include
the current processing date and consecutive page numbers. For
inquiry processing, appropriate and complete messages must be
given for each inquiry performed (ie. - error messages, "not
found" messages, informational messages, etc.).
Please remember that this is not your first programming class
and you are not beginning programmers anYmore. You should
realize that once you are employed, you will be producing
reports for users who are interested in the contents of the
report but are not familiar with the process of producing the
report. In other words, you will be expected to produce
output that is complete and written in English so that it can
be easily understood by any end user. Since we are trying to
prepare you for future emploYment, the assignments are not
always going to explain in detail what you are to do, so use




















1. All JCL documentation must be placed within star boxes.
2. There must be a main documentation box following the JOB
card statement that explains what the jOb does.
3. Following each EXEC statement, there must be a
documentation box that:
Gives the step name.
- Explains the function of the step.
- Lists the DD card names with a description.




*//* FUNCTION: THIS JOB CONSISTS OF THE FOLLOWING JOB
*//* STEPS:
*//*
*//* STEPl TO COMPILE A COBOL PROGRAM.
*//* STEP2 TO LINK EDIT THE OBJECT MODULE.







*//* STEPl COMPILE THE COBOL SOURCE CODE PRODUCING
*//* AN OBJECT MODULE.
*//*
*//* STEPLIB INPUT: LOCATION OF COBOL COMPILER PROGRAM *
//* SYSIN INPUT: THE COBOL SOURCE CODE
*//* SYSLIN OUTPUT: OBJECT MODULE CREATED BY COMPILER
*//* SYSPRINT OUTPUT: SOURCE LISTING & COMPILER MESSAGES


















































11* *11* STEP2 LINK EDIT THE OBJECT MODULE CREATED IN *
11* STEPl INTO A LOAD MODULE. *11*
*11* SYSLIN INPUT: OBJECT MODULE CREATED IN STEPl *
11* SYSLIB INPUT: REFERENCE LIBRARY
*11* SYSPRINT OUTPUT: DIAGNOSTIC MESSAGES
















*11* STEP3 EXECUTE THE LOAD MODULE CREATED IN STEP2.
*11*
*11* STEPLIB INPUT: PDS CONTAINING LOAD MODULE *11* SYSPRINT OUTPUT: DIAGNOSTIC MESSAGES




















































There must be a main documentation box that contains:
1. Program name
2. Function of the program
3. Input with JCL DD card names
4. Output with JCL DD card names
5. Entry and exit conditions
6. Notes listing special features





* PROGRAM: PGMI *
* *
* FUNCTION: TO PRINT A REPORT USING AN OS FILE. *
* *
*










* ENTRY/EXITCONDITIONS: NONE. *
* *






Before each file definition (FD) there must be a
documentation box.
within the documentation box there must be a brief
description of the file.
The following is an example of FD documentation:
**************************************************************
* *
* THIS IS AN OS INPUT FILE CONTAINING EMPLOYEE RECORDS THAT *
























A documentation box is to be place at the beginning of the
WORKING-STORAGE SECTION.
Each field defined in the WORKING-STORAGE SECTION must be
listed in the documentation box with a brief description.




* INPUT-EOF-FLAG IS SET TO 'Y'WHEN END OF INPUT FILE *
* OCCURS. *
* *






At the beginning of the PROCEDURE DIVISION, there must be a
documentation box for the main routine.
within this documentation box, there must be the
1. Name
2. Function
3. Logic - pseudocode.




* NAME: OOO-MAIN-ROUTINE *
* *
*
I FUNCTION: TO CONTROL THE FLOW OF EXECUTION AND INVOKE
*
* A SUBROUTINETO PROCESSTHE RECORDS. *
* *

























There must also be documentation boxes at the beginning of
each subroutine.
A subroutine documentation box must include the same
information as the main routine documentation box; however,
if the subroutine consists of a simple process (ie. -
building a print line), the logic may be omitted.
The following is an example of a documentation box for a








* FUNCTION: TO CONTROLRECORD PROCESSINGAND TO INVOKE *
* SUBROUTINESTO PRINT PAGE HEADERS,BUILD *





* READ FIRST INPUT RECORD *
* DOWHILENOT END OF FILE *
* INVOKE 030-BUILD-RTN *
* INVOKE 040-PRINT-RTN
*





The following is an example of a documentation box for a






* FUNCTION: TO BUILD THE DETAIL LINE OF THE REPORT. *
* *
**************************************************************




















1. Follow the JCL documentation standards.
2. Line document each IDCAMS parameter.
3. Each IDCAMS stepname should reflect the function of the
step (ie. - DLET, DEFINE, REPRO, etc.).








/* DEFINE VSAM KSDS CLUSTER
/* KSDS CLUSTER'S NAME
/* RESIDES ON VOL=SER=ACA004
/* SPACE ALLOCATION
/* CLUSTER IS INDEXED
/* PRIME KEY LEN=9 DISPLACEMENT=O









1. Follow the COBOL documentation standards.
2. When referring to a file, be sure to describe what type
of file it is (ie. - OS; VSAM KSDS, ESDS, or RRDS).
The following is an example of IDENTIFICATION DIVISION







* FUNCTION: TO LOAD AN OS FILE INTO A VSAM KSDS FILE. *
* *




* OUTPUT: KSDSFILE A VSAM KSDS FILE WHICH IS *
* INITIALLYEMPTY. *
* *



























Subroutines are not required for the VSAM in Assembler
program, but internal subroutines may be used. If you are
using internal subroutines, a documentation box must be placed
at the top of a new page at the beginning of each subroutine.
If you are not using internal subroutines, divide the program
into logical sections and place a documentation box at the
beginning of each section. Each logical section with its
documentation must begin at the top of a new page.
At the beginning of the program, there must be a main
documentation box containing:
1. Function - a brief description of what the program does.
2. Input a brief description of the input file(s) with
JCL DD card name(s).
3. Output - a brief description of the output file(s) with
JCL DD card name(s).
4. Entry/Exit Conditions.
5. Notes - any special feature(s) of the program.
6. Pseudocode.




FUNCTION: TO PERFORMOS FILE TRANSACTIONSAGAINSTA
*




INPUT: OSFILE AN OS TRANSACTIONFILE.
*
* INKSDS A VSAM KSDS FILE CONTAININGEMPLOYEE *
* INFORMATION. *
* *
* OUTPUT: PRINT- A REPORT LISTINGTHE TRANSACTIONS
*







* NOTES: NONE. *
* *
***





















* PSEUDOCODE: OPEN INPUT/OUTPUTFILES *
* IF OPEN NOT SUCCESSFUL
*
* BUILD AND WRITE ERROR MESSAGE *
* ELSE *
* READ FIRST TRANSACTIONRECORD *
* DOWHILENOT END OF FILE
*




* BUILD AND WRITE ERROR LINE *
* ELSE *
* BUILD AND WRITE DETAIL LINE *
* ENDIF
*




* CLOSE INPUT/OUTPUTFILES *
* *
**************************************************************
Each line of code must also have line documentation.
There must be a documentation box at the beginning of each




For any of the special routines (ie. - LERAD or SYNAD





Each ACB (Access Control Block) with its EXLST, RPL (Request
Parameter List), and DCB (Data Control Block) must have a
documentation box containing a brief description of what it
is.
The following is an example of ACB documentation:
*************************************************************
* *
* THIS IS AN ACB (ACCESSCONTROLBLOCK)WITH ITS EXLIST *


























IMS CONTROL BLOCK GENERATION DOCUMENTATION
At the beginning of the DBD (Data Base Descriptor) control
block generation, there must be a documentation box
containing:
1. Name - of the DBD.
2. Function.
3. Hierarchical structure.
The following is an example of DBD generation documentation:
**************************************************************
* *
* NAME: MYDBD *
*
*
* FUNCTION: TO GENERATE A DBD (DATA BASE DESCRIPTOR) *
* USING ASSEMBLER MACROS. *
* *
* HIERARCHICAL STRUCTURE: *
* *
* *
* I I *









* I I I ** CLIENT I DEPARTMENT I I EMPLOYEE *





































For each PSB (Program status Block) control block
generation, there must be a documentation box containing:
1. Name - of the PSB.
2. Function.
The following is an example of PSB generation documentation:
**************************************************************
* *
* NAME: CONSULTL *
* *
* FUNCTION: TO GENERATE A PSB (PROGRAM SPECIFICATION *
* BLOCK) CONTAINING ONE PCB (PROGRAM COMMUNICA- *
* TION BLOCK) USING ASSEMBLER MACROS. THIS PSB *





IMS COBOL PROGRAM DOCUMENTATION
Follow the COBOL documentation standards with a few
additions and modifications.
The main documentation box must also include the ENTRY/EXIT
CONDITIONS of the program.
The following is an example of IDENTIFICATION DIVISION




* PROGRAM: PGM3. *
* *
* FUNCTION: TO PERFORM INQUIRIES AGAINST A DATA BASE *
* USING A TRANSACTION FILE CONTAINING RECORDS *
* WITH THE INFORMATIONNEEDED TO MAKE AN *
* INQUIRY. A REPORT IS GENERATEDLISTINGTHE
*
* RESULTS OF THE INQUIRIES. *
* *
* INPUT: TRANSACT AN OS TRANSACTION FILE. *
* MYDBD - A CONSULTANTDATA BASE.
*
* *
* OUTPUT: PRINTER A REPORT LISTING THE INFORMATION *
* PERTAINING TO THE INQUIRIES. *
* *
* ENTRY/EXIT CONDITIONS: PARAMETER LIST CONTAINS ADDRESS *
* OF THE PCB-MASK. *
* *






















This program contains a LINKAGE SECTION which must have a
documentation box that explains the contents of this
section.




PCB-MASK THIS IS A PROGRAM COMMUNICATION BLOCK MASK USED
*
* TO ACCESS THE STATUS INFORMATION GENERATED *





The logic/pseudocode for an IMS program must contain the
actual commands used to access the data base.
(ie. - GU, GN, etc.)







* FUNCTION: TO CONTINUEAN INQUIRYAGAINST THE DATA BASE *








* IF CALL UNSUCCESSFUL *
* SET EXIT FLAG *
* E~E
*






















CICS BMS MAP DOCUMENTATION
For each map definition, there must be a documentation box
containing:
1. Name - of the map.
2. Function.
3. List of macros used.





* NAME: MAPI. *
* *




MACROS: DFHMSD TO DEFINETHE MAP SET.
*
* DFHMDI TO DEFINEA MAP. *
* DFHMDF TO DEFINEA FIELD. *
* *
**************************************************************
CICS COBOL PROGRAM DOCUMENTATION
Follow the COBOL documentation standards with the following
additions:
The main documentation box must also include the ENTRY/EXIT
CONDITIONS of the program.
The following is an example of IDENTIFICATION DIVISION
documentation for a CICS COBOL program:
**************************************************************
* *
* PROGRAM: PGM4. *
* *
* FUNCTION: TO SEND THE MAIN MENU MAP TO THE SCREEN OF
*













































A CICS program requires a LINKAGE SECTION that must have a
documentation box containing a brief description of each
field.





DFHCOMMAREA THE COMMUNICATIONAREA USED BY THE PROGRAM
*
*
TO PASS A I-BYTEPARAMETERWHICH IS USED AS *
* A FLAG. *
* *
**************************************************************



















ACCESS METHOD SERVICES (AMS)



















ACCESS METHOD SERVICES (AMS)
JCL AND PARAMETER CODING
Access Method Services (AMS) is the single "utility" for
creating, maintaining, and deleting VSAM data sets. The program
AMS executes is called IDCAMS.
The JCL necessary to use AMS is simple; all a user needs is
an EXEC statement executing IDCAMS, a SYSPRINT DD statement for
AMS message output, and a SYSIN DD statement identifying the con-
trol statements. Depending on the type of operation being
performed, the user might also have to include additional DD
statements referencing clusters; of course, non-VSAM data sets
must be specified as usual. The following skeleton JCL can be




Iiddname DD (parameters as required)
IISYSIN DD *
(IDCAMS commands and parameters)
Most AMS operations require 200K or more; 240K should be
sufficient. Coding the various IDCAMS parameters is also easy.
Selecting which parameters to code is the hard part. All IDCAMS
operations consist of a command (e.g. DEFINE), a positional
parameter (CLUSTER) and additional keyword parameters. (I com-
bine the command and positional parameter into the term
'command'; 'parameter' refers to keyword parameters.) Examples of
these commands include DEFINE CLUSTER and DEFINE USERCATALOG,
which do exactly what they say. An example of a parameter is the
NAME parameter, which can be used along with the DEFINE CLUSTER
command to assign a name to the cluster. An example of the
coding of this much is
IISYSIN DD
*DEFINE CLUSTER (NAME(VSAMKSDS»
Note that IDCAMS control statements must begin between
columns 2 and 16 inclusive. Note also that the parameters of the
DEFINE CLUSTER command are themselves enclosed in parentheses.
This is not always the case; the parameters used in other com-
mands are not always enclosed. Pay careful attention to this
matter.
To allow for a large number of parameters (and to increase
readability), control statements can be continued on the next



















character on the line that is to be continued. For example, the




Documentation can be inserted almost anywhere within a control
statement. It must begin with the characters 1* and end with *1.













1* DEFINE A CLUSTER
1* CLUSTER NAME VSAMKSDS
1* other parm doc





Two things to remember: (1) the 1* cannot begin in column 1, and
(2) do not put a hyphen after the comment of the final line of
the control statement.
DEFINING A CLUSTER






The required parameters are
NAME (name)
Defines the name of the cluster (1-44 characters)
VOLUMES (vo1ser list)





One of these must be coded so that IDCAMS will know how big the
cluster needs to be. The primary space is allocated once, the




















The parameter identifies the type of cluster being defined:
INDEXED --KSDS; NONINDEXED--ESDS; and NUMBERED--RRDS
Some optional parameters (these all have defaults) are
KEYS(length offset) default KEYS(64 0)
This applies to KSDS only; it specifies the length of each
record's key and its displacement into the record. It defaults
to a key length of 64 with an offset of o.
REPLICATE
I NOREPLICATE default NOREPLICATE
The parameter specifies that each index record should be written
on its track as many times as it will fit. This reduces rota-
tional delay by a significant degree, but at the expense of
DASD space. The default yields slower access but better use of
space. This parameter applies only the KSDS.
IMBED
I NOIMBED default NOIMBED
IMBED specifies that the sequence block for a control area is to
be written to the first track of the control area, as many times
as it will fit. A control area is never bigger than one
cylinder; therefore, seeking to a control area's sequence set
block automatically seeks to the control area when IMBED is
specified. NOIMBED negates the effect of IMBED. It is used with
KSDS only.
RECORDSIZE(average maximum) default RECORDSIZE(4089 4089)
It defines the average and maximum record sizes for the cluster.
For fixed-length records, 'average' and 'maximum' must be equal.
If you know the cluster's record size(s), code this parameter;
otherwise omit it and consider the cluster to have U(ndefined)
type records.
SPANNED INONS PANNE D default NONSPANNED
SPANNED allows a single record to span over control-interval
boundaries. NONSPANNED, the default, disallows spanned records.
FREESPACE(ci% ca%) default FREESPACE(O 0)
This parameter specifies the amount of distributed free space to
be left in the cluster after initial load and after any split
occurs. For clusters that will have many records inserted, some
free space should be specified; for static files, use the default




















I NOREUSE default NOREUSE
REUSE allows the cluster to be used over and over as a temporary
cluster. Each time it is opened, the data currently there is
effectively deleted. REUSE is useful if the cluster is to be
used as a temporary workfile over and over. NOREUSE specifies
that the cluster is permanent.
CONTROLINTERVALSIZE(size)
Specifies the size, in bytes, of each control interval. The al-
lowable sizes are 512, 1024, 2048, and 4096 bytes. The default
is the size IDCAMS thinks will be best, based on the cluster's
RECORDSIZE and BUFFERSPACE . Unless you are sure of a size to
choose, it is usually better to let IDCAMS make the decision.
Remember that the unit transferred between auxilIary and virtual
storage is the control interval.
BUFFERS PACE (size)
Specifies the amount of space to be allocated for buffers. The
default is an attempt by VSAM to get enough buffer space for two
control intervals. Essentially, the more random the access to
the cluster, the more buffer space should be specified. A large
BUFFERSPACE provides faster access at the expense of main memory.
MASTERPW(password) CONTROLPW(password)
UPDATEPW(password) READPW(password)
Specifies that the cluster is to be password-protected and also
tells IDCAMS what the passwords are. Each password is one to
eight characters long, enclosed in quotes if it contains any
special characters. If a cluster is password-protected, the cor-
rect password must be specified before access is allowed. If the
jOb's JCL (or IDCAMS control statements) do not contain the cor-
rect password, the system operator will be prompted for it. The
READPW password must be specified for reading the cluster; the
UPDATEPW for writing to it, the CONTROLPW for using control-
interval access to the cluster, and the MASTERPW for moving or
deleting the cluster. Specifying a high-level password automati-
cally allows all types of 'lower' access. For example, correctly
supplying the UPDATEPW allows READ access also. Do not use any
password here at NIU.
ATTEMPTS (number) default ATTEMPTS(2)
Indicates the number of attempts the system operator is to get in
supplying the password.
CODE (codename)
When the system operator is prompted for a password, the prompt-
ing message contains the name of the cluster the password is for.



















entered, include CODE(codename). The code name, which is coded
like a password, will appear in the prompt message to the
operator instead of the cluster name.
OWNER(owner id)
Identifies the owner of the cluster. 'Owner id' is coded like a
password. The parameter is used for documentation purposes only.
TO (Julian date)
Specifies an expiration date for the cluster. The cluster cannot
be deleted until the Julian date has passed (but remember this
when you read about the PURGE parameter of DELETE a few pages
later).
FOR (number of days)
Specifies an expiration date of 'number of days' from today
WRITECHECKINOWRITECHECK default NOWRITECHECK
WRITECHECK causes VSAM to reread every record written to the
cluster, and to check what was read back with what should have
been written. For critical data, specifying WRITECHECK is
reasonable; however, it triples the overhead. NOWRITECHECK
negates WRITECHECK.
EXCEPTIONEXIT(module name)
Indicates that an installation-provided error module is to
receive control in event of an I/O error.
MODEL (entryname)
Specifies that this cluster's attributes are to be modeled after
those of the already-existing cluster specified in the MODEL
parameter. This is very useful if, for example, you wish to
create a temporary copy of a production cluster to test new
programs against.
An ESDS and RRDS contain only one component--the data
component. A KSDS, however, contains two separate components--
data and index. When defining a KSDS, you can define each com-
ponent separately. This results in a more efficiently-accessed
cluster, since the attributes of a cluster's data component and
its index component tend to be different. For example, a control
interval size of 1024 might prove to be optimal for a cluster's
data component but a terrible size for the index. If you do not
define a cluster's data and index components separately, any























NAME(KSCLUS) 1* CLUSTER'S NAME IS KSCLUS *1-
VOLUMES(ACA007) 1* RESIDES ON VOL=SER=ACA007 *1-
CYLINDERS(10 5) 1* SPACE ALLOCATION *1-
DATA ( 1* DEFINE DATA COMPONENT *1-
NAME(KSDATA) 1* DATA COMPONENT NAMED KSDATA *1-
KEYS(21 37) 1* KEY INFORMATION *1_
RECORDSIZE(121 121) 1* FIXED-LENGTH 121 BYTES *1-
FREESPACE(20 10) 1* CI = 20%; CA = 10% *1-
CONTROLINTERVALSIZE (2048) 1* CI SIZE
*1-BUFFERSPACE(2048) 1* SAME SIZE BUFFER *1-
INDEX ( I* DEFINE INDEX COMPONENT *1-NAME(KSNDX) 1* INDEX'S NAME IS KSNDX *1-
REPLICATE 1* REPLICATE *1_
IMBED 1* AND IMBED FOR SPEED *1-
CONTROLINTERVALSIZE(512) 1* CI SIZE *1
DELETING A CLUSTER
The DELETE command is used
deletes both the index and
also be deleted if you are
only your clusters).
to delete a cluster. Deleting a KSDS
data components. Entire catalogs can
authorized to do so. (You can delete




Required DELETE parameters are
(entryname) I(entryname/password)
Specifies the name of the entry to be deleted. Examples of
"entries" are clusters and catalogs. If the name is not unique,
you must tell IDCAMS what you are deleting by including a
parameter (e.g., CLUSTER or USERCATALOG). The second format is
used for password-protected entries.
Some optional parameters are
PURGE
I NOPURGE default NOPURGE
PURGE tells IDCAMS to delete the entry even if its expiration
date (see TO and FOR above) has not yet passed.
ERASE
I NOERASE no default



















ponent with binary zeroes.
entry from the catalog.
cluster that was deleted.
NOERASE merely removes the cluster's
In theory, it is possible to read a
COPYING FROM OR INTO A CLUSTER
The REPRO command is used to copy data from a data set to
another VSAM or non VSAM data set, and vice versa. with REPRO,











a VSAM data set to another VSAM data set
a VSAM data set to a sequential data set
a sequential data set to another sequential data set
a sequential or ISAM data set to a VSAM data set
an ISAM data set to a sequential data set
an alternate index (AIX) as if it were a VSAM data
a sequential, ISAM or VSAM data set into an RRDS
The REPRO JCL is
jj EXEC PGM=IDCAMS
jjSYSPRINT DD SYSOUT=A
jjinputdd DD required in some instances




If the data set identified in either the 'inputdd' or the
'outputdd' statement is a VSAM cluster, it must have been pre-
viously defined.
The required parameters are
INFILE(ddname[jpassword]) IINDATASET(entryname[jpassword])
Identifies the input data set or cluster. INFILE must be used if
the input data set is non-VSAM.
OUTFILE(ddname[jpassword]) IOUTDATASET(entryname[jpassword])
Identifies the output data set or cluster; OUTFILE must be used
if the output data set is non_VSAM.
INDATASETjOUTDATASET identifies a VSAM cluster by its DSN
(entryname in the VSAM catalog). If this parameter is used, no
corresponding DD in the JCL is required.
OUTDATASET(entryname) IOUTDATASET(entrynamejpassword)
Identifies a VSAM cluster by its DSN (entry name in the VSAM



















There are a rather large number of optional parameters for the
REPRO command, none of which are discussed here.
PRINTING A CLUSTER
The PRINT command is used to list the contents of a cluster.
It doesn't matter what cluster type it is; IDCAMS will figure
this out and adjust the printout accordingly.











The INDATASET (or INFILE) parameter is used as in REPRO, an-
dit is the only required parameter. An OUTFILE parameter can
also be included; if it is omitted, the output is sent to
SYSPRINT. There are a dozen or so other optional parameters
which can be specified, but we are interested in only one. Un-
less you specify otherwise, the cluster being printed comes out
in hex format (similar to IEBPTPCH TOTCONV=XE). In order to get
it out in more easily readable format, include the CHARACTER
parameter.
DISPLAYING CATALOG INFORMATION
The LISTCAT command is used to display information contained
in a VSAM catalog. You can list all entries in the catalog, or
just the entry for a specific cluster.





The LISTCAT command has no required parameters
Some optional commands are
CATALOG (name)
Indicates which VSAM catalog contains the entries to be listed.
NAME
I VOLUME I ALLOCATION
I HISTORY
I ALL



















NAME, for example, displays only name information. HISTORY dis-
plays the history of the entry. ALL displays all information.
The parameter defaults to NAME.
ENTRIES (entryname) IENTRIES (entryname/password)
Names one or more entries to be displayed.
omitted, all entries will be listed. If ENTRIES is
CLUSTER IDATAl INDEX IUSERCATALOG Ietc.
If the name of one of the entries specified in ENTRIES is not
unique, you must pick one of these to tell VSAM which entry type
is to be displayed.
SUMMARY
This section is by no means
Access Method Services manual.
quick reference guide that once
read the manual more profitably.
an attempt to replace the OS/VS
Moreover, it is intended as a






































AMS IDCAMS FOR ALTERNATE INDEX CREATION
Three IDCAMS commands are required to create an alternate index (AIX).
A description of these commands with parameters and subparameters
follows:




















Should AIX be modified





Link AIX to base cluster
Generate AIX using base
cluster
















































ALTERNATE INDEX (AIX) PROCESSING IN COBOL
Several coding requirements for processing a VSAM file through an
alternate index in a COBOL program are either not documented or are
discussed in obscure manuals. The first requirement has to do with
JCL. As you know, the ASSIGN clause on the SELECT statement
identifies a DDname for a data set. Consider the following SELECT
statement:
SELECT MASTER ASSIGN TO XYZ...
If this cluster is to be processed through an altenate index, two DD
statements must be included at execution time. The first is DD name
XYZ for the KSDS file; the second must also be XYZ immediately
followed by a 1 to identify it as the path defined for the alternate
index associated with that KSDS:
//XYZ DD DSN=
//XYZl DD DSN=
The second requirement pertains to sequential processing using the
alternate key. The programmer must indicate that the alternate key is
being used. When you are performing random processing, the KEY IS
option on the READ statement can be used. However, this option is not
valid for sequential processing. Therefore, a START statement with a
KEY IS option must be issued before any records can be read. Assuming
you have an alternate key field named AIX-KEY, this START statement
would look something like this:
MOVE SPACES TO AIX-KEY.
START MASTER KEY NOT LESS THAN AIX-KEY.
These statements will establish current position using the alternate
index. Records may then be read sequentially in the same manner you
are accustomed to.























THE COBOL SELECT STATEMENT
The following is an example of the COBOL SELECT statement and the
corresponding JCL:
SELECT KSDSFILE ASSIGN TO DA-MASTER
. . .
(Do not code in program
SELECT...ASSIGN statement.)
(Do not code in program
SELECT...ASSIGN statement.)
The format of the SELECT statement is as follows:
SELECT filename ASSIGN TO DA-ddname
ORGANIZATION IS INDEXED
ACCESS MODE IS [SEQUENTIAL/RANDOM/DYNAMIC]
RECORDKEY IS primekey [IN recordname]
* ALTERNATE RECORD KEY IS aixkey [WITH DUPLICATES]
FILE STATUS IS ws-field. (PIC XX)
*
Note: There should be one ALTERNATE RECORD KEY IS ...
for each alternate key and each must be specified
in the same order in which it was defined with the
IDCAMS utility program.
1. If unique alternate key length = 15 bytes and
prime key length = 25 bytes
Then maximum RECORDSIZE = 5 + 15 + (1 * 25)
= 45 bytes




















CALCULATING ALTERNATE INDEX RECORDSIZE
The formula for calculating the "max" and "avg" values of the
RECORDSIZE subparameter of the IDCAMS DEFINE AIX is as follows:
1. Maximum: RECORDSIZE = A + B + (n
* C)
A = 5, the record control bytes
B = the length of the alternate
C = the length of the prime key
n = 1 if the alternate keys are
or





2. Average: RECORDSIZE = approximately 1/2 of the
maximum RECORDSIZE
The following are examples for calculating the alternate index
RECORDSIZE value:
2. If nonunique alternate key length = 10 bytes and
estimated number of nonunique alternate keys = 5
and prime key length = 15 bytes
Then maximum RECORDSIZE = 5 + 10 + (5 * 15)
= 60 bytes







































There are many similarities between using VSAM and QSAM. However,
VSAM is a more powerful access method than QSAM, and discussing all of
its features would make the subject confusing. Therefore, we restrict
the discussion to the portions of VSAM which can be used to perform
the standard master file processing.
Access Control Block (ACB)
VSAM clusters are identifed in an Assembler program through an Access
Control Block (ACB) instead of the DCB which is used by QSAM. The
following is a macro used to generate an ACB:
label ACB AM=VSAM, Indicates VSAM is the access
method
DDNAME=ddname, Gives the JCL DD statement
name for the VSAM file (if
using an AIX, specify the
path DD statement)
MACRF=(. . .), Specifies all processing
options that might be used
for this VSAM file
EXLST=exlist@ Indicates the address of the
EXLST macro that specifies
error handling routines used
for this file (see Error
Handling)





If cluster will be accessed by RBA
If cluster will be accessed by key field
Indicates direct access to records by key
Indicates sequential processing; the order is
determined by the type of VSAM cluster being
processed
Indicates skip sequential processing, which is
keyed access with the keys in sequential order
Indicates retrieval processing (GET records)




You can code as many of these options as are needed for your
application program. For instance, if you are going to perform both
direct and sequential access to a cluster in the same program, you
would want to code both DIR and SEQ. If you wanted to read and write
to the file in the same program, you would code both IN and OUT. You
may find a need in some cases to use all the options in a program.




























Request Parameter List (RPL)
To read from and write to a VSAM file, you use the same macros as in
QSAM: GET and PUT. The format of the GET macro in VSAM looks like:
label GET RPL=rpl@ where @ = address
Notice the absence of a buffer location. Also, a question you might
ask is, "If we are doing keyed access, how do we specify the key of
the record we are looking for?" VSAM uses the RPL (Request Parameter
List) control block to hold all detailed information about a
processing request. The RPL contains all information for the request
being performed, and VSAM checks the RPL when the request is issued to
decide how it should process the request, where it should return the








OPTCD= (. . .)
Indicates access method
Address of the ACB used with
this RPL
Address of the buffer used for
I/O in the program
Specifies the buffer length
Address of the key used for
direct access
Key field length (used only
for generic retrieval)
Record length (used when
PUTting a record to the data set)
Processing options in effect
for this request
The OPTCD parameter tells VSAM what processing options to use for the
particular request being issued. It indicates how you want the
request satisfied (i.e. - whether you want direct or sequential
processing, whether you are using locate or move mode, etc.).
The possible options for the OPTCD parameter are as follows (only one
option per group may be chosen and the defaults are underlined):
1. ADR
KEY
Processing an ESDS or KSDS by RBA.






























Retrieve records directly. The key field is
specified by the ARG= parameter; the key length by
KEYLEN=.
Retrieve the record following the last record
retrieved (ie. - retrieve records in sequential
order) .
Use skip sequential processing to retrieve the record
whose key and key length are specified as above for
DIR. To use this method, keys must be presented in
key order.
No records are to be updated. Using a PUT macro with
this option indicates a new record is being stored to
the file.
Records are to be updated/deleted. VSAM remembers
position on retrieval.
Used with OPTCD=DIR only. VSAM remembers position
after a direct retrieval to allow a switch to
sequential processing from that point on following
the direct retrieval.
The request is satisfied only if a record key exactly
matches the key argument.
The request is satisfied by a record key equal to the
key argument or the record with the next higher key.
The full key field (ie. - as specified in the DEFINE
CLUSTER) is being used as a search argument.
The generic key (leftmost n bytes of the full key) is
being used as the search argument. The value of n is
specified in the KEYLEN= parameter. The first n
bytes of the ARG field are used to match the keys of
records in the file.
6. LOC Locate mode processing. The address of the retrieved
record is placed in the AREA= field. The AREALEN=
parameter should be specified as 4.
MVE Retrieved record is moved to the AREA= field. This
option must be used for PUT or ERASE.







































VSAM gives you the ability to change the type of processing you are
performing against a cluster while your program is executing. This
means you can change from direct to sequential processing, no update
to update processing, full key search to generic key search, etc.
These changes to the RPL are make through the use of the MODCB macro




Address of RPL to be modified
The other parameters that can be specified in the MODCB macro are the
same ones that can be specified in the RPL macro. Once you modify the
RPL, the new parameters remain in effect until the next change is made
to that RPL with another MODCB macro. Thus, you can change the method
used to access a VSAM cluster during the execution of your program.
You must be careful in modifying the RPL: the parameters coded on the
RPL macro must be allowable processing options for the cluster.
Remember that the allowable processing options were specified in the
ACB macro for the cluster. If you change the RPL to indicate a
processing option not allowed by the ACB, your next I/O request
generates an error. An example of this is if you code in the ACB
MACRF=(SEQ,IN) and modify the RPL with OPTCD=DIR to perform direct
processing of the cluster. This would cause an error because the ACB
for the cluster allows only sequential processing.




















OPENING AND CLOSING VSAM DATA SETS
Before you can access a VSAM cluster, you must OPEN it. This is done
with an OPEN macro, which is coded in the same manner as a QSAM OPEN,
except that VSAM files do not require the INPUT/OUTPUT option to be
coded (it has already been specified in the ACB for the cluster) and
an ACB address is supplied, rather than a DCB address. After the OPEN
executes, R1S contains a return code indicating whether or not the
file opened successfully.
You can open more than one file with a single OPEN macro, and you can
also open both VSAM and non-VSAM files with a single OPEN macro.
The following are return codes with their meanings:
o Open was successful.
4 Successful, but there are warning messages.
8 At least 1 data set did not open.
12 A non-VSAM data set did not open
(while opening both VSAM and non-VSAM data sets).
When you have completed the processing of a cluster, that cluster
should be closed. The format of the CLOSE macro is the same as it is
for QSAM.
The following is an example containing both the OPEN and CLOSE macros:
OPEN (CARDDCB,(INPUT),VSAMACB"PRNTDCB,(OUTPUT»
IF (LTR,R1S,R1S,NZ) DID THE OPEN FAIL?





















TESTING RETURN CODES/FEEDBACK INFORMATION
AFTER I/O REQUESTS
After the execution of any macro used to process a VSAM data set, a
status field is set in the RPL to indicate the success of the
operation. The return code placed in R15 indicates, in a general
manner, whether or not the operation was successful (0 = success,
anything else = error). More detailed information about an error is
given in the RPL field called the feedback code. If R15 is not zero,
the feedback code can be tested to determine the exact cause of the
error. This test is carried out by using the TESTCB macro. The
format of this macro is:
label TESTCB RPL=rpladdr,
FDBK=number Value to be matched against
feedback code
This TESTCB macro compares the feedback value specified in the FDBK
parameter against the feedback code in the RPL and sets the condition
code. Following the macro, you can use a conditional branch
instruction to determine the results of the test.








END OF FILE FEEDBACK CODE
IF NOT EQUAL, TRY ANOTHER CODE
ELSE SET EOF FLAG
The above tests the feedback code for end of file and sets the EOFFLAG
to 'on' if end of file occurred. The TESTCB macro should be used to
determine the type of processing error that has occurred and to handle
the error appropriately. Keep in mind that issuing the TESTCB macro
causes R15 to be set to indicate if the macro executed properly (ie. -
destroys the I/O return code).
The following is a (very abbreviated) list of the feedback code values






End of data set
Duplicate record (for store)





















The EXLST macro is used to indicate the location of routines that are
used to handle .error conditions that occur while processing a VSAM
data set. The error routines are needed to handle end of data
processing, logical error processing, and physical errors. If a
physical error occurs, processing should always be terminated. A
logical error indicates that the preceding VSAM request was not
successful. This would include end of file (if no EODAD exit is
specified), no record found, duplicate record (for store operation),
and/or an attempt to perform any type of processing that is not valid




Address of end of file routine
Address of logical error routine
Address of physical error routine
The address specified in the above operands is the label of the error
handling routine in the program. On entry to an error handling
routine, R1 contains the address of the RPL in use at the time of the
error, R1S contains the address of the beginning of the error routine,
and R14 contains the return link address. If you use a VSAM macro in
the error routine, R1S is changed by the macro; therefore, it should
not be used as the base register for the routine. These routines
should be placed between the main logic of the program and the storage
areas used by the program.



















TEMP BASE REG. (TESTCB ALTERS R13)
SAVE THE REGISTERS
POINT R13 AT 18-F SAVEAREA
SET UP BASE REG. (USE 2-12 ONLY)
DROP R1S AS BASE REGISTER
TEST FOR END OF FILE X
ABEND WITH A DUMP





R14 RETURN TO INSTRUCTION FOLLOWING
MACRO THAT CAUSED THE ERROR
DROP R12 AS BASE REGISTER





















routine to test for
of the RPL feedback
routines (ie. - you
test R15 after each
successful.
end of file. To do this, you must check the value
code. If you do not code any error handling
omit the EXLST parameter from the ACB) , you must
VSAM macro to make sure that the operation was
RETRIEVING RECORDS
As indicated earlier, records are retrieved using the VSAM GET macro.
To retrieve records directly (ie. - by key), the key value of the
record must be placed in the field specified as the ARG field in the
RPL, and the options must indicate DIR retrieval. The format of the
GET macro is:
label GET RPL=rpladdr
Following the GET, if the record does not exist, R15 is set to a value
of 8, and the feedback field of the RPL is set to 16 (no record
found). If a LERAD routine has been specified on the EXLST macro, it
gets control following the unsuccessful GET to allow any error
processing required before continuing with the main logic of the
program. To retrieve records sequentially, the GET macro is used with
the SEQ option. The current record pointer (used only for sequential
processing) must have been set to a valid record for sequential
retrieval to be successful. If the sequential request causes an error
(end of file), Rl5 again contains a value of 8, and the EODAD routine
on the EXLST macro, if specified, gets control. If no EODAD is
specified, the LERAD routine gets control.
UPDATING RECORDS
Updating records in Assembler requires that the record to be modified
be retrieved (GET) using UPD and MOV options prior to the PUT. The
record can be modified in the buffer and PUT back to the data set. Be
sure the RPL has the correct options specified before the GET. If you
decide not to update the record, another GET cancels the previous GET
for update. Remember to make sure that the GET was successful before
trying to update the record. The format of the PUT macro is:
label RPL=rpladdr
If an error occurs while the PUT is executing, R15 contains a non-zero
value, and the LERAD routine, if specified, gets control. You should




















Deleting a record also requires a prior GET for update. Once the
record is retrieved for update, the ERASE macro is issued to delete
the record from the data set. Again, check for a successful GET
before issuing the ERASE. The format of the ERASE macro is:
label ERASE RPL=rpladdr
If an error occurs while the ERASE is executing, R15 will contain a
non-zero value, and the LERAD routine, if specified, gets control.
Once again, you should always have a method of verifying that the
ERASE was successful.
ADDING RECORDS TO A DATASET
To insert a new record into a data set, the RPL must have the NUP
option specified. The record to be added to the data set must be
contained in the buffer specified in the AREA parameter. The RECLEN
parameter of the RPL must contain the length of the record being added
to the data set. By issuing a PUT macro with these options specified,
the record contained in the buffer is stored in the data set unless a
record with the same key already exists. The format of the PUT macro
is the same as it is for an update. If there is a duplicate record,
R15 will contain a non-zero value and the LERAD routine, if specified,
gets control.
POSITIONING FOR SEQUENTIAL RETRIEVAL
The POINT macro is used to position the current record pointer to a
requested record in a VSAM KSDS or RRDS file, but it does not cause a
record to be retrieved. Before issuing the POINT, the RPL must be set
up for SEQ processing, and the key of the record to be pointed to must
be stored in the field specified by the RPL's ARG parameter. The
POINT macro is then issued to position the current record pointer.
The format of the POINT macro is:
label POINT RPL=rpladdr
Following execution of the POINT macro, R15 will contain a non-zero





















XSAVE AND XRETURN MACROS
The X-macro definitions are contained in the macro library SYS2.MACLIB
and may be invoked in a program which makes this library available at
assembly time. If you use a JCL procedure, this should be taken care
of by the procedure. If you do not use a JCL procedure, you must be




Generates standard entry code upon entry to a
routine. If used, this must be the first
instruction coded in your routine (except possibly
for a preceding CSECT or ENTRY statement).
Keyword operands include:
OPT= OPT=CSECT causes the CSECT statement to be
generated.
BR= Specifies register number of base register.
Default value is 12. The generated code will
include the USING statement together with
instructions which place the basepoint
address in the base register.
TR= Specifies whether or not trace feature is to
be used. Default is YES. To turn off the
trace, specify TR=NO.
Generates standard exit code when a routine is
exited.
Keyword operands include:
TR= For the trace feature. See description given
for XSAVE above.
RC= Specifies return code value, if one is to be
used. The specified value will be placed in
R15 on exit. May be indicated as a decimal
constant, or as the contents of a register if
register number is enclosed in parentheses.
(ie. - RC=4 or RC=(R9) )
RGS= Specifies numbers of registers to be restored
before exiting. Coded as a sublist. Can use
individual register numbers or a range of
register numbers separated by a hyphen.
(ie. - RGS=(14,2-a,lO-12) )
Default is RGS=(14-12).
Some of the other X-macros are XSET, XCALL, XSTOP, and XSNAP. You can
copy them into a source listing by using the COpy statement and you
are encouraged to do this.
When you obtain the macro definitions, study them and try to uncover
some of the other options which they offer you. You will learn a lot















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A procedure named NWIMSSEG (New IMS Simulator Link-edit and Go)
resides in the cataloged procedure library T90MSTR.JJ.IMSSIM.PROCLIB.
To use this library, you must include a IIPROCLIB DD statement
defining this library. The procedure is designed to be executed
following a compile step. It will link-edit your program, DBD, and
PSB, creating your IMS application module and run the IMS simulator









IIDBDLINK.SYSLIN DD [Identifies your DBD object module]






DD [Identifies your PSB object module]
[DD cards required by your program]
[DD cards required for SYMDMP, if used]
LOADING A DATA SET
The LOADMEM and WRITE sYmbolic parameters are required when loading a
data base. In addition, you must include an IMS.PUNCH DD card, which
defines the data set your data base is written to upon completion of
your program. You should use DUMMY until you are fairly certain your
program works. This data set may be blocked but must have an LRECL of




































III MS. PUNCH DD DSN=T901234.DATABASE,DISP=(NEW,KEEP),UNIT=DISK,
II VOL=SER=ACAOOS, SPACE= (TRK, (1,1)),
II DCB= (LRECL=SO, BLKSIZE=SOO,DSORG=PS,RECFM=FB)
IIIMS.INPUT DD
NOTE: The DBD and PSB are not required to be placed within a PDS.
RETRIEVING RECORDS FROM THE DATA BASE
When executing a program which performs read-only processing from the
data base, the LOADMEM and WRITE symbolic parameters are not used. In
addition, the IMS.PUNCH DD card is not included. Instead, you must
include a DD card defining the data set containing your data base.
The DDname for this DD card must be the same as your DBD name. The

















UPDATING THE DATA BASE
When updating the data base, you must have your original data base
already loaded and should write out the modified version of the data
base. To avoid problems that could arise due to the problem program
(ie. - a bug), the modified data base should be written to a different
data set, which requires a combination of the two previous JCL
streams. .
The WRITE symbolic parameter is required, but the LOADMEM is not. You
must identify the data base to be loaded by including a DD card with
your DBD name as the DD name. You must also include an IMS.PUNCH DD
card identifying the data set to which the modified data base is to be





































II DCB= (LRECL=80,BLKSIZE=800, DSORG=PS,RECFM=FB)
II
NOTES
1. You must use one PSB when loading the data base and another
for all other processing. This affects the PSBNAME symbolic
parameter.
2. Your program's name (PROGRAM-ID) must be the same as the
name assigned to the program's PSB.
3. If a SOC4 occurs, you have not established addressability to
the LINKAGE SECTION PCB-MASK.
4. In order to use the standard entry point (ENTRY 'DLITCBL' USING
PCB-MASK) instead of a PROCEDURE DIVISION USING ... statement
in the COBOL program, you must include the following four lines
of JCL in the above JCL streams (these lines are to be coded





5. The DFSDUMP procedure is available in the IMS procedure library.
It can be used to print out a formatted dump of the IMS data
base image. The following JCL is needed to execute the DFSDUMP























6. Another way to identify your DBD object module in the NWIMSSEG
procedure JCL is to use the INCLUDE statement. The first set
of JCL shows how it was done in the above JCL examples, and the
































1. Segments must be loaded in hierarchical sequence.
2. Only one segment can be added on a single call.
3. The call should have a single unqualified SSA containing
the segment name of the segment being added.
RETRIEVAL RULES:
1. A call mayor may not have SSA's.
2. For any level being retrieved with a SSA, the SSA may
or may not have command codes and/or a qualifier.
3. If a SSA at any level is unqualified, any occurrence of
that segment type will satisfy the call.
4. A GU call with an unqualified SSA at the root segment
level will cause IMS to begin the search at the beginning
of the data base.
5. If a SSA is omitted for one or more levels above the
lowest level specified, unqualified SSA's are implied for
the missing levels except in the following situation:
If the call prior to the GU call established position on a
segment of the type for which there is a missing SSA, and
there are no qualified SSA's at any higher level, a SSA
qualified with current position is assumed for the missing
SSA.
REPLACE AND DELETE RULES:
1. The segment (or path of segments) to be deleted/replaced
must have been retrieved using one of the get hold calls.
2. Key (sequence) fields cannot be changed.
3. No other data base calls (for the PCB used) can be issued
between the get hold and the delete/replace.
4. SSA's are used in a delete/replace call only when the
corresponding get hold call retrieved a path of segments.
5. When segments are retrieved using a path call, and no SSA
is specified on a replace, all retrieved segments are
replaced. SSA's with the N command code indicate that
certain segment(s) should not be replaced.
6. When segments are retrieved using a path call, and no SSA
is specified on a delete, the highest level segment
retrieved and all of its dependents are deleted. When a
single SSA is included on the delete, it indicates which




















1. An insert call must have one unqualified SSA.
2. If the D command code is not used, the lowest level SSA
specifies the segment type being inserted, and it must
be unqualified.
3. The D command code can be used to insert a path of
segments. The SSA containing the D command code and all
lower level SSA's must be unqualified.
4. If a SSA at any level is unqualified, any occurrence of
that segment type will satisfy the call. Omitting the SSA
has the same effect.
5. An insert call with an unqualified SSA at the root level
will cause IMS to begin searching from the beginning of
the data base.
6. If a SSA is omitted for one or more levels above the
lowest level specified, unqualified SSA's are implied
for missing levels except in the following situation:
If the call prior to the insert call established position
on a segment of the type for which there is a missing SSA,
and there are no qualified SSA's at any higher level, a
SSA qualified with current position is assumed for the
missing SSA.
UIOOO - DFSDUMP could not open the data base. Check for a missing
or misspelled SYSUTI data set.
UlOO2





















IMS SIMULATOR ABEND RETURN CODES
UOOOI - Invalid parameters were passed into IMS. Check the syntax
of the PSBNAME, WRITE, and LOADMEM parameters.
U0002 - Invalid debbuging options in the debug parameters. Check
for open and close parenthesises and periods between module
numbers.
U0003 An error exists in the LOADMEM parameter list.
U0004 An error exists in the WRITE parameter list.
U0005 A problem exists in a SDB. The PSB and DBD may not match
(ie. - check for a misspelled segment name or wrong parent).
U0006 - There is no JCB for what was passed to DLI as a PCB. The
parameters may be out of order on a DLI call, or the PCB
may have been written over.
U0007 - Too many or too little parameters were specified on a DLI
call.
UOlll - Could not find the application program in the program load
library created in the PGMLINK step of the NWIMSSEG proc.
Check your naming conventions - the PSB and the program
must have the same name.
UOl12 - Could not find the DDname needed for a data base that must
be read into. This occurs when the LOADMEM parameter is
forgotten or when the DDname was typed in wrong.
U0804 Could not get enough memory.
The IMS simulator is having program checks internally that
cannot be handled. Check to see if the application program





















NIU does not have or use IMS; therefore, we must use an IMS simulator
written and modified by students. There are some minor discrepancies
between the real macros used to generate IMS control blocks and those
provided by the simulator. This means that the description of these
macros in the text is not totally applicable to NIU. What follows is
the accurate description of the NIU IMS simulator macros:
I. DBD GENERATION MACROS
The DBD (Data Base Descriptor) generation process is used to tell
IMS exactly what the data base looks likeand the name of the data
base. The data base is defined by coding a set of macro calls in IBM
Assembler. These macros are used to define the names of the segments,
the names of the fields within the segments, which fields are to be
used as keys, and the lengths of the fields and segments.
DBD MACRO
The DBD macro is used to define the name of the data base and the
type of structure that it is to be stored in.
Parameters:
NAME= The name of the DBD; one to eight characters long; required.
ACCESS= The access method to be used for the data base. If
coded, it must be HIDAM; HIDAM is also the default.
Example: DBD NAME=MYDBD,ACCESS=HIDAM
DATASET MACRO
The DATASET macro is used to define the DDname of the data set
that will be used to access the data base. This macro is also used to
define the type of DASD device that the data base will/does reside on.
Parameters:
DDI= The DDname of the data set containing the data base.
This must be the same as the DBD name.
DEVICE= The device type on which the data base resides. If





















The SEGM macro is used to define the name, size, position of the
segment in the data base, and the rules to be followed when inserting
new occurrences of this segment type into the data base. There may be
up to 256 segment types (SEGM macros) in one DBD.
Parameters:
NAME= The name of the segment; one to eight characters.
PARENT= The name of the parent segment type for this segment;
for a root segment, PARENT=O; 0 is the default.
BYTES= A two-operand sublist: the first value is the minimum
length of the segment, and the second is the maximum
length. For fixed-length segments, the two values are
the same.
RULES= A two-operand sublist: the first value is used only
with logical relationships and should be omitted for
our purposes. The second value is used for segments
with no sequence field or non-unique sequence fields.
This value determines where, within the twin chain,
new segments are inserted. It can have the values of
FIRST, LAST, or HERE; LAST is the default.
Example: SEGM NAME=MYSEG,PARENT=ROOTSEG,BYTES=(80,80),RULES=(,FIRST)
FIELD MACRO
The FIELD macro is used to define the name and position of a
field that may be used by the application program to locate a segment
based on the field's contents. There may be up to 1000 fields defined
in one DBD, and each field in the DBD must have a unique name.
Parameters:
NAME= A three-operand sublist: the first value is the name of
the field; if this field is not a sequence (key) field,
it is the only value coded. If the field is a sequence
field, two additional values must be included. The second
value SEQ follows the field name, and it identifies this
field as a sequence field. The third value is U or M, and
it indicates if the contents of the sequence field are
unique (U).or if multiple values (M) can occur.
BYTES= The length of the field; it must be greater than O.
START= The position of the field within the segment; it must





















The DBDGEN macro signals the end of the DBD segment and field






II. PSB GENERATION MACROS
The PSB (Program Specification
IMS what information it is to allow
access, the name of the application
the application program is coded.
Block) generation is used to tell
a specific application program to
program, and the language in which
PCB MACRO
The PCB macro is used to specify the name of the DBD, the type of
processing options for this PCB, and whether single or multiple
positioning is to be used. There must be at least one PCB macro coded
for a PSB. The PCB pointers passed to the user program will be in the
order that they were defined in the PSBGEN.
Parameters:
TYPE= The type of PCB being generated: DB for data base;
TP for data communications; the default is DB.
DBDNAME= The name of the associated DBD.
PROCOPT= The processing options for applications using this
PCB. The following options are available:
G allows read access.
I allows inserts.
R allows segment replacement.
A allows any or all of the above (G, I, R);
the default.
P allows path calls (not yet implemented).
LS for initial loading.




















POS= The positioning option: S (or SINGLE) for single
positioning (you want this); M (or MULTIPLE) for
multiple positioning. The default is S.
Example: PCB TYPE=DB,DBDNAME=MYDBD,PROCOPT=A,KEYLEN=2I,POS=S
SENSEG MACRO
The SENSEG macro is used to specify what segments the application
program is allowed to access and what information the application
program is allowed to get out of those segments. The purpose of this
macro is to let the application program view part or all of the
hierarchy.
Parameters:
NAME= The name specified in the DBD for this segment.
PARENT= The name specified in the DBD for this segment's
parent. If NAME= names a root segment, then use
PARENT=O; 0 is the default.
PROCOPT= The processing options allowed on this segment by
application programs. For the simulator, the
following options are available:
D - allows access to segment data; the default.
K - allows access to the segment key field only.
Example: SENSEG NAME=MYSEG,PARENT=ROOTSEG,PROCOPT=D
PSBGEN MACRO
The PSBGEN macro is used to perform the generation of the control
block(s) needed to define the PCB(s). There is only one PSBGEN macro
coded for the PSB generation process no matter how many PCB macros are
coded. This macro is also used to specify the language that the
application program was coded in, and its name.
Parameters:
LANG= The application program source language; it can be
ASSEM for Assembler programs or COBOL for COBOL
programs. The default is COBOL.
PSBNAME= The name of this PSB; one to eight characters long.



























































05 SSN PIC X(9).
05 NAME PIC X(20).
05 ADDRESS PIC X(30) .
I
05 PHONE PIC X(10).
05 SPECIALT PIC X(20).
01 CLIENT.
05 CNAME PIC X(20) .
I
05 CADDRESS PIC X(30) .
05 CPHONE PIC X(10).
01 CONTRACT.
I
05 NUMBER PIC XC?).
05 BEGINDAT PIC XeS) .
05 END DATE PIC XeS) .
05 AMOUNT PIC X(5) .
I
01 SERVICES.
05 TOPIC PIC X(20) .
05 COMPUTER PIC X(20).
I
01 DEPT.
05 CODE PIC X(5) .
05 MANAGER PIC X(20) .
I
05 MGRPHONE PIC X(10).
01 EMPHIST.
05 POSITION PIC X(20) .
05 SALARY PIC XC?).
I






































IMS CONTROL BLOCK GENERATION EXAMPLE





































































IMS CONTROL BLOCK GENERATION EXAMPLE
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Figure A-1 (Part 1 of 4)
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CICS MAP DEFINITION EXAMPLE
012 345 6
1234567890123456789012345678901234567890123456789012345678901234567
































INVALID INPUT -- PLEASE REENTER






















































Note: If the INITIAL='...' is too
type up to column 71, place
"X" in column 72, and begin
in column 16.




typing on the next line
II
I 01 GRMAPI.
05 FILLER PIC X (12) .
I
05 STSSNL COMP PIC X9 (4) .
05 STSSNF PIC X.
05 FILLER REDEFINES STSSNF.
I
10 STSSNA PIC X.
05 STSSNI PIC X(9) .
05 STCLASSL COMP PIC S9 (4).
05 STCLASSF PIC X.
I
05 FILLER REDEFINES STCLASSF.
10 STCLASSA PIC X.
05 STCLASSI PIC X(4) .
I
05 STGRADEL COMP PIC S9 (4).
05 STGRADEF PIC X.
05 FILLER REDEFINES STGRADEF.
I
10 STGRADEA PIC X.
05 STGRADEI PIC X(I) .
05 ERRMSGIL COMP PIC S9 (4).
05 ERRMSGIF PIC X.
I
05 FILLER REDEFINES ERRMSGIF.
10 ERRMSGIA PIC X.
05 ERRMSGII PIC X(31) .
I
01 GRMAPO REDEFINES GRMAPI.
05 FILLER PIC X (12) .
05 FILLER PIC X(3) .
05 STSSNO PIC X(9) .
I
05 FILLER PIC X(3) .
05 STCLASSO PIC X(4).
05 FILLER PIC X(3) .
I
05 STGRADEO PIC X (1).
05 FILLER PIC X(3) .





























GENSMAP is a one-step procedure which executes the Assembler and may
be used to create a sYmbolic map. The only required data set is the
SYSIN data set on the ASSEM step. The sYmbolic map which is created
in this step is routed to the printer. You may have this routed to a









GENPMAP is a two-step procedure which may be used to create a physical
map. The first step (ASSEM) executes the Assembler. The only
additional data set which you must provide is the SYSIN data set. The
second step (LKED) executes the linkage editor. The only required






IILKED.SYSLMOD DD DSN=[a load module library]
II
GENPGM: in CICS.BATCH.PROCLIB
GENPGM is a three-step procedure which may be used to create a CICS
program load module from COBOL source code. The first step (TRN)
executes the CICS precompiler processor, which translates CICS
commands into the appropriate CALL statements. The only data set
which you must provide is the SYSIN data set which contains your COBOL
source program. "The second step (COB) executes the COBOL compiler.
There are no data sets for you to provide on this step. The last step
(LKED) executes the linkage editor. You must supply a SYSLMOD DD
























IILKED.SYSLMOD DD DSN=[your load module library]
II
CSCI466: in CICS.BATCH.PROCLIB
CSCI466 is a procedure used to execute CICS. There are several
symbolic parameters which you must provide when using this procedure:
LID= your MVS logonid.
VOL= the volume on which your load module library
resides.
INPUT= the name of the data set containing the simulated
terminal input. This will change for each
assignment and will be provided.
EXPARM= file processing options. Once again, this will
change for each assignment and will be provided.
The only required data sets are those processed by your program;
generally you will provide a VSAM data set under your own account; the







NOTE: There are naming conventions which are assumed by this
procedure: it is assumed that your load module library
is named T90 .CICS.LOADLIB, where T90 is your
MVS account.~erefore, you must use this convention
when creating your load module library.
NOTE: There are REGION parameters specified on each EXEC
statement within this procedure; therefore, you must
NOT include a REGION parameter on your JOB card, but
you must include a REGION parameter on any EXEC
statements you include in the jOb used to run CICS




















The following information should be considered when working on CICS
Assignments 10, 11, and 12:
The following compiler SYSLIB DD statements are generated





The T90MSTR.CICS.SORCLIB data set is not needed for assign-
ments 10, 11, and 12. However, your own COPYLIB is needed
since the sYmbolic map must be copied into the programs.
1. If the member name of your sYmbolic map is not
'BCCOSET' (there is a 'BCCOSET' member in the




II DD DSN=...(Your copy library)...
2. If the member name of your sYmbolic map is 'BCCOSET',
























ABMO - The map specified in a EXEC CICS command could not be located.
AEIx - An exceptional condition has occurred for which there was not
an EXEC CICS HANDLE CONDITION command. Some of the abend


















AFCA - The transaction has attempted to access a data base file that
does not exist or has been disabled.
APCT - A requested module cannot be located in the PPT, or the entry
was disabled, or the module has a length of zero.
ASRA - The task has been abnormally terminated because of a program
interrupt.
ATNI - The task has been abnormally terminated because of a terminal
error.
II ATTRIBUTE BYTE DEFINITIONS
I
01 FIELD-ATTRIBUTE-DEFINITIONS.
05 UNPROT PIC X VALUE I I 0100 0000.
I
05 UNPROT-MDT PIC X VALUE IA I . 1100 0001
05 UNPROT-BRT PIC X VALUE IH'. 1100 1000
I
05 UNPROT-BRT-MDT PIC X VALUE III . 1100 1001
05 UNPROT-DARK PIC X VALUE I< I . 0100 1100
I
05 UNPROT-DARK-MDT PIC X VALUE I ( I . 0100 1101
05 UNPROT-NUM PIC X VALUE I&I . 0101 0000
I 05 UNPROT-NUM-MDT PIC X VALUE IJ I. 1101 0001
05 UNPROT-NUM-BRT PIC X VALUE IQ I . 1101 1000
I
05 UNPROT-NUM-BRT-MDT PIC X VALUE IR I . 1101 1001
05 UNPROT-NUM-DARK PIC X VALUE I*I . 0101 1100
I
05 UNPROT-NUM-DARK-MDT PIC X VALUE I) I . 0101 1101
I
05 PROT PIC X VALUE I_ I . 0110 0000
05 PROT-MDT PIC X VALUE
'/'. 0110 0001
05 PROT-BRT PIC X VALUE IY' . 1110 1000
I 05 PROT-BRT-MDT PIC X VALUE 'Z'. 1110 1001
05 PROT-DARK PIC X VALUE
'%' . 0110 1100
I
05 PROT-DARK-MDT PIC X VALUE , , 0110 1101.
I





05 PROT-SKIP-MDT PIC X VALUE '1'. 1111 0001
I
05 PROT-SKIP-BRT PIC X VALUE
'8'. 1111 1000
05 PROT-SKIP-BRT-MDT PIC X VALUE
'9'. 1111 1001
05 PROT-SKIP-DARK PIC X VALUE '@ I . 0111 1100
I 05 PROT-SKIP-DARK-MDT PIC X VALUE I"
, 0111 1101.


























ATTRIBUTE BYTE 8-BIT FORMAT
value is determined from value of bits 2-7
0,0 = unprotected, alphanumeric
0,1 = unprotected, numeric
1,0 = protected, alphanumeric
1,1 = autoskip
0,0 = normal intensity
0,1 = normal intensity
1,0 = high intensity
1,1 = dark intensity
must be 0
o = not modified (MDT)




















BCC5PGM - is written in conversational
four-digit numbers until the
It then sends the user a map
numbers entered.
mode. It sums user entered
user types the word 'DONE'.
containing the sum of the
BCC6PGM - is written in pseudoconversational mode and contains a
one-byte communication area. It sums two user entered
four-digit numbers and sends the user a map containing
the sum of the two numbers.
BCC7PGM - is written in pseudoconversational mode and contains a
five-byte communication area. It is a pseudoconversational
version of BCC5PGM.
BCC8PGM - is written in pseudoconversational mode and contains a
five-byte communication area. While this program performs
the same function as BCC7PGM, it handles user entered non-
numeric data and also includes routines to handle unexpected
processing errors, user failure to enter requested data, and
user termination by CLEAR key. Printed output, simulating



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1. Data can be passed between programs when control is passed
to another program by means of a program control command:
LINK, XCTL, or RETURN.















Note: Data can also be passed between application
programs and transactions in other ways. For
example, the data can be stored in a CICS storage
area outside the local environment of the
application program, such as the Transaction
Work Area (TWA).
2 . The COMMAREA option of the LINK and XCTL
specifies the name of a data area (known
Communication Area) in which data can be




3 . In a similar manner, the COMMAREA of
specifies the name of a data area in
passed to the Transaction identified
option. The LENGTH option specifies
of the communication area.
the RETURN command
which data can be
in the TRANSID
the length (in bytes)
The TRANSID option specifies a transaction that will be
initiated when input is received from the terminal (user)
associated with the task.
4. The invoked program receives the data as a parameter. The
program must contain the defintion of a data area to allow
access to the passed data. In a COBOL program, the data
must be called DFHCOMMAREA. The data area need not be of
the same length as the original communication area; if
access is required only to the first part of the data, the



















5. The invoked program can determine the length of any
communication area that has been passed to it by accessing
the EIBCALEN field in the EIB of the task.
If no communication area has been passed, the value of
EIBCALEN will be zero. otherwise, EIBCALEN will contain
the value specified in the LENGTH of the LINK, XCTL, or
RETURN command, regardless of the size of the data area
in the invoked program.
6. When a communication area is passed by a LINK command, the
invoked program is passed a pointer to the communication
area itself. Any changes made to the contents of the data
area in the invoked program are available to the invoking
program, when control returns to it.
To access any such changes, the program names the data
area specified in the original COMMAREA option.
7. When a communication area is passed by an XCTL command, a
copy of that area is made. For example:
If Program A issues a LINK command to Program B,
which in turn issues an XCTL to Program C, and
if Program B passes to Program C the same communication
area that Program A passed to Program B,
then Program C will be passed addressability to the same
communication area that belongs to Program A (not a
copy of it) and any changes made by Program C will
be made available to Program A when control returns
to it.
8. A communication area can be passed by a RETURN command
issued at the highest logical level (Levell; CICS is
considered to be at Level 0) when control returns to
CICS.
In this case, a copy of the communication area is made,
and addressability to the copy is passed to the first
program of the next transaction.
At this level (Level 1), the task is associated with a
terminal and the TRANSID option can be used to specify
the transaction identifier for the next program to be
associated with that terminal; this causes the subsequent
input entered from the terminal (by the user) to be
interpreted wholly as data.
In addition, the COMMAREA option can be used to pass data
to the new task that will be started. The COMMAREA and
LENGTH options can be used only when the RETURN command


























05 ORIGINAL-COMMAREA PIC X(3).
PROCEDURE DIVISION.
MOVE 'ABC' TO ORIGINAL-COMMAREA.
EXEC CICS LINK










05 PASSED-COMMAREA PIC X(3).
PROCEDURE DIVISION.
IF EIBCALEN GREATER THAN ZERO








































05 PASSED-FIELD PIC X(3).
05 DATA-FIELD PIC X(17).
PROCEDURE DIVISION.
IF EIBCALEN GREATER THAN ZERO
IF PASSED-FIELD EQUALS 'ABC'





















CICS/VS FILE CONTROL BROWSE COMMANDS















To read the next record during a browse operation
READNEXT
DATASET (NAME)







NOTFND - Only if a new key is specified for browse




To read the previous record during a browse (VSAM only)
READPREV
DATASET (NAME)


























CICS/VS FILE CONTROL BROWSE COMMANDS




















PIC X(10) . (VARIES WITH PROGRAM)
PIC S9(8) COMPo





















CICS/VS STORAGE CONTROL COMMANDS





To release main storage acquired with a GETMAIN request
FREEMAIN
DATA (DATA AREA)



















ANY REFERENCE TO STORAGE-AREA AFTER FREEMAIN WILL CAUSE THE
PROGRAM TO ABEND.
LINKAGE SECTION.
01 DFHCOMMAREA PIC X(...).
01 PARM-LIST.
as FILLER PIC S9(8) COMPo
as STORAGE-PTR PIC S9(8) COMPo





















CICSjVS STORAGE CONTROL COMMANDS
The following example initializes the contents of the acquired storage
to LOW-VALUES. Howerver, LOW-VALUES can not be specified in the
INITIMG option of the GETMAIN command, so a working storage field
named BINARY-ZEROS is defined and given a value of LOW-VALUES.
DATA DIVISION.
WORKING-STORAGE SECTION.

























CICS/VS TRANSIENT DATA CONTROL COMMANDS





Note: LENGTH is optional if the WRITEQ command is being used






The queue name specified is not defined in the
destination control table.
The specified queue is closed.
No more space on the queue (intrapartition).
Length of record is not specified for a variable
length queue, length specified is greater than
maximum for queue, of incorrect length is
specified for fixed length queue.
To read a record from a transient data queue
READQ TD
QUEUE (NAME)
INTO (DATA AREA) / SET (POINTER)







The queue name specified is not defined in the
destination control table.
The specified queue is closed.
Length of INTO area is smaller than the transient
data record being read.
This error occurs when the
empty (analagous to an end
Occurs if queue being read
or deleted.
queue being read is
of file condition).
is being written to




QIDERR The queue name specified is not defined in the
destination control table.
